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Abstract
Objective: To examine the effects of insurance and hospital market concentration on 
hospital patients’ experience of care, as hospitals may compete on quality for favora-
ble insurance contracts.
Data Sources/Study Setting: Secondary data for 2008-2015 on patient experi-
ence from Hospital Compare's patient survey data, hospital characteristics from the 
American Hospital Association (AHA) Annual Survey, and insurance market charac-
teristics from HealthLeaders-InterStudy.
Study Design: Hospital/year-level regressions predict each hospital's patient expe-
rience measure as a function of insurance and hospital market concentration and 
hospital fixed effects. The model is identified by longitudinal variation in insurance 
and hospital concentration.
Data Collection/Extraction Methods: Hospital/year-level data from Hospital 
Compare and the AHA merged by market/year to insurance and hospital concentra-
tion measures.
Principal Findings: Changes in patient satisfaction are positively associated with 
increases in insurance concentration and negatively associated with increases in 
hospital concentration. Moving from a market with 20th percentile insurance con-
centration and 80th percentile hospital concentration to a market with 80th percen-
tile insurance concentration and 20th percentile hospital concentration increases the 
share of patients that rated the hospital highly from 66.9 percent (95% CI: 66.5-67.2 
percent) to 67.9 percent (95% CI: 67.5-68.3 percent) and the share of patients that 
definitely recommend the hospital from 69.7 percent (95% CI: 69.4-70.0 percent) to 
70.8 percent (95% CI: 70.5-71.2 percent). The relationship for insurance concentra-
tion is stronger in more concentrated hospital markets, while the relationship for 
hospital concentration is stronger in less concentrated hospital markets.
Conclusions: These findings add to the evidence on the harms of hospital consolida-
tion but suggest that insurer consolidation may improve patient experience.
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1  | INTRODUC TION

The relationship between hospital market concentration and hos-
pital quality has achieved substantial attention in the literature. 
In an administered-price setting where hospitals cannot com-
pete on price, theory suggests that hospitals compete on quality 
to attract patients, so that increases in hospital market concen-
tration worsen hospital performance.1 The empirical literature 
largely supports this, with studies of the US Medicare program 
and England's National Health Service finding that hospital com-
petition decreases mortality and readmission rates.2,3 In settings 
with market-determined prices, where hospitals compete on qual-
ity and price (and perhaps make tradeoffs between the two), the 
theoretical predictions are ambiguous, and the empirical findings 
more mixed. Some studies have found that hospital market con-
centration decreases quality,4,5 though other studies have found 
no effect,6,7 and some have found a positive effect.8,9 In addition 
to the literature examining hospital quality, a robust literature doc-
uments that increases in hospital market concentration increase 
hospital prices.10

However, little is known about the effect of insurance mar-
ket concentration on hospital quality. Similar to hospitals com-
peting with each other on quality dimensions to attract patients, 
hospitals may compete on quality to attain favorable contracts 
with insurers. As insurers consolidate, hospitals may increasingly 
view quality as a means to maintain bargaining leverage in their 
negotiations. For example, as insurance market concentration 
increases, hospitals may increase quality in order to increase pa-
tient pressure on the insurer to keep the hospital in-network or to 
strengthen their ability to negotiate higher prices. The literature 
on insurance concentration and price is smaller and more recent 
than the literature on hospital concentration and price, but several 
studies have shown that concentrated insurers do negotiate lower 
hospital prices,11-16 but do not pass savings on to consumers in the 
form of lower premiums.17-19

We address this important gap in the literature by empirically 
analyzing the relationship between insurance market concentration, 
hospital market concentration, and hospital quality, measured here 
as patient experience of care. (We are unaware of any other paper 
examining insurance market concentration's impact on any aspect of 
hospital quality.)

We estimate hospital/year-level regression models predicting 
changes in patient experience over time as a function of changes 
in insurance and hospital market concentration, with hospital 
fixed effects to control for time-invariant unobservable hospital 
and market characteristics. Hospital-level data for 2008-2015 
come from merging patient experience data from the Centers 
for Medicare & Medicaid Services’ (CMS) Hospital Compare with 
other hospital characteristics from the general medical and sur-
gical community hospitals in the American Hospital Association 
(AHA) Annual Survey. The CMS Hospital Compare data we use 
are Hospital Consumer Assessment of Healthcare Providers and 
Systems (HCAHPS) measures. Market-level Herfindahl-Hirschman 

Indices (HHI) for insurance market concentration are constructed 
from HealthLeaders-InterStudy data for commercial enrollment 
market shares, while HHIs for hospital concentration are con-
structed from AHA data for all inpatient days aggregated to the 
system level.

We hypothesize that insurance market concentration is positively 
related to hospital quality, measured as patients’ experience of care. 
We also expect that, consistent with much of the prior research, 
hospital concentration is negatively related to patient experience. 
Moreover, we hypothesize that the impact of insurer concentration 
will be stronger in more concentrated hospital markets, where hos-
pital market competition plays less of a role in improving patient 
experience.

2  | DATA

This section first describes our hospital-level dataset and both our 
dependent variable and hospital controls included in the data. It then 
describes our market-level measures for insurance and hospital mar-
ket concentration, as well as our county-level controls. Our empirical 
methodology is described in the subsequent section.

2.1 | Hospital‐level dataset

We use measures of patient experience based on the HCAHPS sur-
vey, which is randomly sampled from adult patients across payer 
categories with at least one inpatient stay for a nonpsychiatric diag-
nosis.20,21 CMS publicly reports summary HCAHPS results by hospi-
tal, adjusted for patient-mix (self-reported health status, education, 
service line, age, admission source, and primary language), survey 
mode, and nonresponse bias, on the Hospital Compare website.22 
We use data collected over January to December for each year dur-
ing 2008-2015. (There are no quality-oriented measures other than 
the HCAHPS measures that are available through Hospital Compare 
spanning such a long period of time with annual measures. For exam-
ple, Hospital Compare's mortality and readmission rates are meas-
ured over a 36-month period and there is a shorter panel of data.)

Our analysis is based on the two HCAHPS global items. The first 
asks patients for their overall rating of the hospital, and the second 
asks whether the patient would recommend the hospital. Scores 
are aggregated by hospital and publicly reported as the percentage 
of a hospital's patients in a given time period responding above a 
certain threshold. Our first outcome measure is the hospital's per-
centage of patients rating it a 9 or 10 (out of 10); this measure has 
been used in previous studies23 and is the global measure used for 
the hospital's Experience of Care score in the CMS Hospital Value-
Based Purchasing Program.24 Our second outcome measure, which 
is highly correlated, is the hospital's percentage of patients reporting 
that they would definitely recommend the hospital. We test the sen-
sitivity of our results for these two primary measures by using the 
remaining data on global patient experience to construct a measure 
of the percent of patients rating the hospital a 7 or higher and the 
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percent of patients reporting that they would definitely or probably 
recommend the hospital.

These two global scores presumably reflect several dimensions 
of the patient's experience, including communication with doctors 
and nurses, satisfaction with the hospital facilities, and perception 
of clinical quality. A systematic review of the relationship between 
patient experience and other quality measures finds that patient ex-
perience is positively associated with self-reported health status and 
objective measures of clinical quality, though some studies have re-
ported a weak or no relationship.25 For example, studies have found 
that patients treated at hospitals in the top quartile of patient satis-
faction scores had lower mortality, but findings on other measures 
including readmissions and complications are inconsistent.26-28 In 
light of this evidence, patient experience scores should be thought of 
as one dimension of hospital quality, not a proxy for clinical quality.

We obtain information on hospital characteristics from the AHA 
Annual Survey of Hospitals to include as time-varying covariates in 
the analyses in addition to hospital fixed effects. Relevant hospital 
characteristics include ownership type (public, nonprofit indepen-
dent, nonprofit part of a system, and for-profit), number of beds, 
payer mix, whether it has an accredited Graduate Medical Education 
program, and average length of stay. We merged the HCAHPS data 
to the AHA data on the basis of the CMS Certification Number, which 
is not a perfect one-to-one match. There are only a small number of 
hospitals with HCAHPS data for which there is no match in the AHA 
data (eg, 92 out of 4240 for 2015), and a larger number of hospitals in 
the AHA data with no HCAHPS data (eg, 568 out of 4612 for 2015). 
We restrict to hospitals with patient experience data for 2008-2015, 
which excludes hospitals that opened or closed over the study pe-
riod, but includes hospitals whose ownership changed, as long as 
there is a valid CMS Certification Number for merging. The excluded 
hospitals are disproportionately small and rural, and so the data we 
use cover over 89 percent of all inpatient days over our study period. 
Compared to the hospitals covering the remaining 11 percent of in-
patient days, our sample of hospitals significantly differs on most co-
variates, which is expected as having missing Hospital Compare data 
is unlikely to be random. These descriptive statistics for the included 
versus excluded hospitals are in Table S1.

2.2 | Market‐level concentration measures

We construct measures of insurance and hospital market concentra-
tion and merge these market concentration measures to the hos-
pital/year-level data. We measure market concentration using the 
HHI, which is widely used in the literature and by the regulatory 
agencies. It is measured as the sum of squared market shares on a 
scale from 0 to 10 000, with 10 000 representing a monopoly and 
HHIs approaching 0 representing perfect competition. Our empiri-
cal model (described below) uses hospital fixed effects to focus on 
changes in insurance and hospital market concentration over time.

For our measure of insurance market HHI, we calculate shares of 
commercial enrollment using the HealthLeaders-InterStudy census 
of private insurers. We include both fully insured and self-insured 

business, as insurers would use the combined market share of both 
types of enrollees when negotiating provider contracts.18 Moreover, 
we measure market share based on combined enrollment in both 
the individual (nongroup) and employer markets. (We exclude ex-
change enrollment, though our results are robust to insurance 
HHI measures that do include exchange enrollment for 2014 and 
2015.) We use the State Rating Areas defined by CMS’ Center for 
Consumer Information and Insurance Oversight (CCIIO) to define 
the geographic markets for insurers.29 Most states use metropolitan 
core-based statistical areas (CBSAs) as the basis for grouping their 
urban and suburban counties into Rating Areas; micropolitan and 
rural counties are then typically combined either with these existing 
Rating Areas and/or with each other. The median number of Rating 
Areas in a state is 7.

For our primary measure of hospital market HHI, we calculate 
shares of all inpatient days, aggregated to the system level, using the 
AHA Annual Survey. We use the Dartmouth Atlas’ Hospital Referral 
Regions (HRRs) to define the geographic markets for hospitals.30 
We test the sensitivity of the results to different hospital HHI mea-
sures based on alternative ways of measuring market shares (using 
Medicare days, privately insured days, and all inpatient stays) and 
geographic markets (using counties).

We also collect a number of time-varying county-level control 
variables from various sources and merge them to the hospital-level 
data. These covariates control for changes in local-level character-
istics which could be correlated with changes in either market con-
centration measure and changes in hospital patient experience over 
time. For example, a county's socioeconomic characteristics may af-
fect the attractiveness of a market for a potential insurer entrant and 
may also be associated with patient experience. Hence, one set of 
county-level controls characterize the demographics of the county, 
including the percentage of the county's population aged 65 and 
older and the percentage nonwhite from the Area Health Resource 
File. Additionally, we include the county's real median income from 
the Census’ Small Area Income & Poverty Estimates database, and 
the unemployment rate from Bureau of Labor Statistics’ Local Area 
Unemployment Statistics. Another set of county-level controls char-
acterize the health care market. We include the uninsured rate from 
the Census’ Small Area Health Insurance Estimates; the HMO/POS 
commercial penetration rate from the HealthLeaders-InterStudy 
data; and Medicare Advantage penetration, number of doctors per 
1000 residents, number of hospital inpatient days per capita, and 
number of Federally Qualified Health Centers from the Area Health 
Resource File.

3  | MODEL/METHODS

We estimate hospital/year-level models of hospital patient experi-
ence as a function of the observable market, hospital, and county 
characteristics discussed above, in addition to hospital fixed effects 
to account for unobserved, time-invariant factors that might affect 
both market concentration and patient satisfaction. Our models are 
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identified by variation in the level of hospital and insurance market 
concentration within a market over time. To illustrate the variation, 
Figure S1 plots the change in hospital market concentration over 
the study period against the change in insurance market concentra-
tion over time for each hospital. (Note that we keep consistent geo-
graphic market definitions over time, so this variation results from 
changes in insurer and hospital market shares.) The model takes the 
following form, which we estimate using OLS regression, as the de-
pendent variables (ie, the hospital's percentage of patients rating it 
a 9 or 10 out of 10, or the hospital's percentage of patients report-
ing they would definitely recommend the hospital) both have an ap-
proximate normal distribution:

In the above specification, we estimate the patient experi-
ence score Yit of hospital i, in county j, in insurance market k (de-
fined as CCIIO Rating Areas), and in hospital market l (defined as 
Dartmouth Atlas HRRs), and in year t. InsHHIkt and HspHHIlt are 
the insurance and hospital market concentration measures, re-
spectively; and so our coefficients of interest are β1 and β2. We are 
interested in estimating β1 and β2 coefficients both for the entire 
sample of hospitals and (based on expectations described further 
below) for various stratified subsamples of hospitals based on the 
type of hospital and initial levels of market concentration (rather 
than additional interaction terms in the full sample's model). 
Hospitalit is a vector of time-varying hospital characteristics, and 
Countyjt is a vector of time-varying county characteristics, both 
described in the Data section above. Yeart is a vector of binary 
year indicators, which account for time trends in patient satisfac-
tion that were common across markets. The hospital fixed effects 
are denoted by αi. Each hospital/year observation is weighted by 
the number of hospital beds. To account for correlation in the 
error terms within markets, we cluster the standard errors at the 
insurance market level.

3.1 | Sensitivity analyses

We conduct three sets of sensitivity analyses to determine whether 
the β1 and β2 parameters from our main model are robust to alterna-
tive specifications. The first set of sensitivity analyses uses alternative 
satisfaction measures for the dependent variable: defining the rating 
outcome measure as the percentage of respondents rating the hospital 
a 7 or higher (rather than 9 or higher) and defining the satisfaction out-
come measure as the percentage of respondents definitely or probably 
recommending the hospital (rather than definitely recommending).

The second set of sensitivity analyses uses an alternative sam-
ple. We estimate the model excluding the observations of verti-
cally integrated hospital systems, including Kaiser Permanente, 
Geisinger Health System, and Intermountain Healthcare. These 
systems still exert competitive pressure on the other actors in the 
market and are therefore included in the measures of insurance 
and hospital concentration; but because they do not undergo the 
typical bargaining process between an insurer and hospital, their 

patient experience scores may be unresponsive to insurance mar-
ket concentration.

The third set of sensitivity analyses uses alternative hospital HHI 
measures. The first subset uses alternative hospital utilization mea-
sures to determine market shares. We re-estimate the model with 
hospital HHI measures using, alternately, only Medicare inpatient 
days, only commercially insured inpatient days, and all hospital ad-
missions (rather than all-payer inpatient days). The rationale for the 
latter is that less-efficient hospitals with longer average lengths of 
stay may have larger market shares based on days. The second sub-
set uses counties to define geographic hospital markets instead of 
the Dartmouth Atlas HRRs.

3.2 | Stratified analyses

The extent to which hospitals respond to the competitive pressures 
exerted by other hospitals and by insurers may depend on certain 
hospital characteristics. For example, nonprofit hospitals, particu-
larly those in systems which are often affiliated with academic 
medical centers, might be intrinsically motivated to provide high-
quality care, so they may be relatively less sensitive to market con-
centration. We therefore estimate separate models for subsamples 
by hospital ownership type: public hospitals, nonprofit independent 
hospitals, nonprofit hospitals in systems, and for-profit hospitals.

Additionally, the extent to which insurers can exert pressure 
on hospital quality may depend on the level of hospital concen-
tration that those insurers face, as hospitals in more competitive 
hospital markets may have already increased quality considerably 
and thus be less sensitive to insurer pressures. Similarly, the extent 
to which hospital competition with each other influences quality 
may depend on the level of insurance market concentration. We 
therefore consider how hospital and insurance market concen-
tration interact with each other to affect patient experience by 
estimating models stratified by market concentration at the 2008 
baseline. The Federal Trade Commission (FTC) and Department of 
Justice (DOJ) use an HHI cutoff of 2500 to distinguish between 
“moderately concentrated” and “highly concentrated” markets, 
and we follow this benchmark.31,32 We estimate separate models 
for low/moderate vs. high concentration levels for hospital mar-
kets, for low/moderate vs. high concentration levels for insurance 
markets, and for each pair of low/moderate vs. high concentration 
levels for both.

We test the significance of differences between coefficients on 
insurance and hospital market concentration across stratified analy-
ses (both by hospital type and by market concentration) using seem-
ingly unrelated estimation in Stata.

4  | RESULTS

The sample of hospitals, after imposing the restrictions described 
above, results in a total of 25 180 observations at 3154 hospitals over 
eight years and 465 insurance markets and 306 hospital markets. 

(1)Yit=β0+β1InsHHIkt+β2HspHHIit+β3Hospitalit+β4Countryjt+β5Yeart+αi+�it.
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TA B L E  1   Summary statistics and main model's full regression results

 Mean SD

Regression: rating 9/10 Regression: recommend

Coeff. SE Coeff. SE

Percent giving 9/10 quality rating 67.4 7.94     

Percent giving a 7 + quality rating 90.8 3.96     

Percent definitely recommend 70.3 8.74     

Pct. def./probably recommend 94.5 3.06     

Market concentration

Insurance HHI (1000s) 2.73 0.98 0.273**  [0.127] 0.268**  [0.124]

Hospital HHI (1000s) 2.46 1.50 −0.291*  [0.160] −0.350**  [0.146]

Hospital characteristics

Type: nonprofit ind. (reference) 0.20 0.40     

Type: nonprofit system 0.51 0.50 −0.572**  [0.272] −0.725**  [0.293]

Type: for-profit 0.14 0.35 −1.795***  [0.472] −2.016***  [0.460]

Type: public nonfederal 0.14 0.35 −0.213 [0.553] −0.473 [0.543]

Size: 6-24 Beds (reference) 0.003 0.06     

Size: 25-49 Beds 0.02 0.15 −0.073 [0.630] −0.088 [0.654]

Size: 50-99 Beds 0.06 0.23 −0.037 [0.702] −0.413 [0.754]

Size: 100-199 Beds 0.18 0.38 0.079 [0.768] −0.267 [0.811]

Size: 200-299 Beds 0.18 0.39 0.438 [0.809] 0.046 [0.847]

Size: 300-399 Beds 0.16 0.36 0.408 [0.843] −0.026 [0.886]

Size: 400-499 Beds 0.11 0.32 0.971 [0.907] 0.339 [0.951]

Size: 500 + Beds 0.28 0.45 1.423 [0.945] 0.829 [0.967]

Medicare share (Days) 0.49 0.13 −1.499***  [0.567] −1.398***  [0.538]

Medicaid share (Days) 0.21 0.12 0.263 [0.624] −0.060 [0.689]

Graduate medical education 0.51 0.50 0.010 [0.194] −0.042 [0.193]

Average length of stay 4.99 2.06 −0.072**  [0.033] −0.079***  [0.029]

County characteristics

Non-CBSA (vs. CBSA) County 0.04 0.19     

Fraction age 65+ 0.14 0.03 −14.05 [9.194] −14.98 [9.288]

Fraction nonwhite 0.37 0.21 2.341 [6.461] 1.860 [6.615]

Median income ($1000s) 55.9 14.2 −0.012 [0.025] −0.022 [0.024]

Unemployment rate 0.08 0.03 5.050 [5.593] 1.562 [5.277]

Fraction uninsured 0.16 0.06 −7.288*  [4.079] −5.662 [3.564]

HMO/POS penetration 0.35 0.16 1.853**  [0.805] 1.726**  [0.760]

Medicare adv. penetration 0.27 0.14 −1.885 [2.120] −0.300 [2.009]

MDs per 1000 2.94 2.04 0.019 [0.172] 0.106 [0.179]

Inpatient days per capita 0.71 0.51 0.058 [0.138] 0.0126 [0.141]

FQHC in county 0.86 0.35 0.056 [0.322] −0.097 [0.303]

Year indicators (2008)

2009   2.335***  [0.224] 1.593***  [0.211]

2010   3.915***  [0.261] 2.505***  [0.253]

2011   4.946***  [0.281] 3.073***  [0.280]

2012   6.175***  [0.293] 3.773***  [0.304]

2013   7.039***  [0.326] 4.032***  [0.343]

2014   7.166***  [0.416] 3.979***  [0.408]

2015   7.648***  [0.518] 3.972***  [0.499]

(Continues)
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(Because of sporadically missing confounder data, the number of 
observations is not an exact multiple of the number of hospitals.)

The first panel of Table 1 presents summary statistics for the 
analytical sample over the 2008-2015 period, weighted by number 
of beds. Across hospitals, the mean percentage of patients rating 
their hospital a 9 or 10 over the study period was 67.4 percent and 
the mean percentage of patients reporting they would definitely 
recommend the hospital was 70.3 percent, with standard devi-
ations across hospitals of 7.94 percent and 8.74 percent, respec-
tively. Figure S2 illustrates the change in these average scores over 
the study period. The average insurance market HHI faced by hos-
pitals during this time was 2726, while the average hospital market 
HHI was 2459; both are right around the FTC/DOJ “highly concen-
trated” benchmark of 2500. (Note that the unit of observation here 
is the hospital, so these measures of mean market concentration 
differ from means reported elsewhere that reflect averages across 
markets or the population.) Table S2 provides more detail on the 
distribution of the patient experience scores and insurance and 
hospital concentration measures over hospital/years. The typical 
hospital bed in our sample is in a hospital that is a member of a non-
profit hospital system with between 200 and 299 beds and located 
in a metropolitan market.

The second and third panels of Table 1 present the results for 
the main model. A 1000-point increase in insurance concentra-
tion increases the percentage who rate the hospital a 9 or 10 by 
0.273 percentage points (P = 0.032) and the percentage who would 
definitely recommend the hospital by 0.268 percentage points 
(P = 0.030), while a 1000-point increase in hospital concentration 
decreases these scores by 0.291 percentage points (P = 0.069) and 
0.350 percentage points (P = 0.017). With the inclusion of hospital 
fixed effects, the control variables should be interpreted as changes 
in these characteristics over time. There is also a notable time trend 
(consistent with Figure S2), with patient experience scores moving 
steadily upward over the study period.

To illustrate the magnitude of these results for changes in insur-
ance and hospital market concentration, we consider the change in 
patient experience associated with moving to the 20th percentile 
of hospital concentration observed in the data (HHI = 1293) and 
the 80th percentile of insurance concentration (HHI = 3332) from 
the 80th percentile of hospital concentration (HHI = 3439) and the 
20th percentile of insurance concentration (HHI = 2004). About 4.4 
percent of the hospital/year observations jointly have these lowest 

levels of hospital concentration and highest levels of insurance 
concentration, while about 4.0 percent of the hospital/year obser-
vations jointly have these highest levels of hospital concentration 
and lowest levels of insurance concentration. (Figure S3 illustrates 
the joint distribution of insurance and hospital market concentra-
tion across the hospitals in our sample for 2015.) This change in the 
joint distribution of market concentration would increase the per-
centage who rate the hospital a 9 or 10 from about 66.9 percent 
(95% CI: 66.5-67.2 percent) to about 67.9 percent (95% CI: 67.5-68.3 
percent) and would increase the percentage who would definitely 
recommend the hospital from about 69.7 percent (95% CI: 69.4-70.0 
percent) to about 70.8 percent (95% CI: 70.5-71.2 percent); both 
of which are differences of about 0.13 standard deviations in the 
measures across hospitals. These changes correspond to a hospital's 
patient rating increasing from roughly the 41st to 45th percentile of 
its distribution and a hospital's patient satisfaction moving from the 
48th to 52nd percentile. Figure 1A and B shows these two predicted 
patient experience measures for all possible combinations of insur-
ance and hospital market concentration.

Table 2 presents the results of the sensitivity analyses, with only 
the coefficients on insurance and hospital market concentration re-
ported and the first and second pairs of columns corresponding to 
the rating and recommended measures, respectively. In the first set 
of sensitivity results, the effect of hospital market concentration is 
robust to redefining the outcome measure as a rating of 7 or higher 
and to redefining the outcome measure as definitely/probably rec-
ommend the hospital, while the effect of insurance concentration 
is comparable but not statistically significant. In the second set of 
sensitivity results, the findings are robust to excluding vertically in-
tegrated systems. In the third set of sensitivity analyses, the effect 
of insurance market concentration is robust to calculating hospital 
HHIs with Medicare days, with private days, and with hospital ad-
missions instead of inpatient days. However, hospital HHIs calcu-
lated using private hospital days do not significantly affect patient 
satisfaction, suggesting that the findings in the main model may be 
primarily driven by competition for Medicare patients. While this is 
somewhat surprising because hospital HHI measures are highly cor-
related whether defined by all patients, Medicare patients, or private 
patients, this pattern is plausible given that hospital competition 
should have stronger quality implications in Medicare where prices 
are administered. The results on insurance market concentration are 
robust to using counties to define the geographic hospital market; 

 Mean SD

Regression: rating 9/10 Regression: recommend

Coeff. SE Coeff. SE

Constant   65.60***  [3.594] 71.77***  [3.724]

R2   0.842  0.874  

Note: Sample consists of 25 180 observations over 3154 unique hospitals. Summary statistics and regressions are weighted by the number of hospital 
beds. The regressions include hospital fixed effects.
Abbreviations: FQHC, Federally Qualified Health Center; HHI, Herfindahl-Hirschman Index.
Statistical significance: ***P < 0.01, **P < 0.05, *P < 0.10.

TA B L E  1   (Continued)
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the effect of hospital market concentration is not robust to using 
counties to define hospital markets.

Table 3 presents the results for the analysis stratified by hospi-
tal type. While we do not generally observe statistically significant 
differences between the coefficients for the hospital type stratifica-
tions, the magnitude of the coefficient for insurance market concen-
tration is slightly larger among independent nonprofit systems and 
for-profit hospitals, relative to hospitals in a nonprofit system; for 
the definitely recommend outcome measure, the effect of insurance 
concentration among for-profit hospitals is significantly different 
from nonprofit systems (P = 0.046). The magnitudes of the effect 

of hospital market concentration are slightly larger among hospitals 
that are not members of a nonprofit system, though in general, nei-
ther the point estimates nor the tests of differences are statistically 
significant. We also considered whether the effect varied by a hos-
pital's teaching status, but we do not report those results as those 
magnitudes were similar to each other.

Table 4 presents the results for the analyses stratified by low/
moderate versus high insurance and hospital market concentra-
tion, again reporting only the coefficients on hospital and insur-
ance market concentration for the two outcome measures. The 
insurance market concentration's coefficient is larger in magnitude 

F I G U R E  1   Predicted patient experience by level of insurance and hospital market concentration 
Note: The predicted values are based on the results shown in Table 1.
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in more concentrated (HHI > 2500) hospital markets, with a 1000-
point increase in insurance HHI increasing patient experience by 
0.590 percentage points (P = 0.002) for the rating measure and 
0.469 percentage points (P = 0.009) for the recommendation mea-
sure. For the rating outcome measure, this difference is statistically 
significant (P = 0.03). Conversely, the hospital market concentra-
tion's coefficient is larger in magnitude, though not significantly 
different, in less concentrated hospital markets, with a 1000-point 
increase in hospital HHI in a hospital market with low/moderate 
concentration at baseline decreasing the patient rating score by 

0.591 points (P = 0.047) and the recommend score by 0.560 points 
(P = .033), compared to no effect in a hospital market that was 
highly concentrated at baseline. The hospital market concentra-
tion's coefficient is larger in magnitude, though not statistically 
different, in more concentrated insurance markets, with a 1000-
point increase in hospital HHI decreasing patient satisfaction by 
0.352 percentage points (P = 0.077) or 0.393 percentage points 
(P = 0.026). Moreover, the insurance market concentration's coef-
ficient is largest when insurance markets are not concentrated and 
hospital markets are concentrated, improving patient experience 

TA B L E  2   Results from sensitivity analyses: coefficients for insurance and hospital market concentration

Model specification

DV = Percent giving a rating of 9 or 10 DV = Percent definitely recommending

Insurance market HHI 
coefficient

Hospital market HHI 
coefficient

Insurance market HHI 
coefficient

Hospital market 
HHI coefficient

Main model 0.273	[0.127]**  −0.291	[0.160]*  0.268	[0.124]**  −0.350	[0.146]** 

Alternative dependent variables

Percent giving a quality rating of 7+ 0.151 [0.097] −0.227	[0.084]***    

Percent definitely/probably 
Recommending

  0.101 [0.064] −0.174	[0.053]*** 

Alternative sampling

Drop vertically integrated systems 0.253	[0.129]**  −0.253	[0.161] 0.249	[0.125]**  −0.321	[0.147]** 

Alternative hospital HHI measures

Uses Medicare days for market share 0.264	[0.126]**  −0.450	[0.151]***  0.261	[0.122]**  −0.444	[0.142]*** 

Uses private days for market shares 0.276	[0.128]**  0.0537 [0.126] 0.273	[0.125]**  −0.0155	[0.122]

Uses all hospital admissions for 
market shares

0.270	[0.126]**  −0.559	[0.202]***  0.265	[0.123]**  −0.592	[0.190]*** 

Uses counties for geographic areas 0.270	[0.103]***  −0.071	[0.083] 0.208 [0.147] −0.103	[0.090]

Note: The main model on the first row repeats the results shown in Table 1. Regressions are weighted by the number of hospital beds and include 
hospital fixed effects. Standard errors are shown in brackets.
Abbreviations: DV, Dependent variable; HHI, Herfindahl-Hirschman Index.
Statistical significance: ***P < 0.01, **P < 0.05, *P < 0.10. Standard errors are shown in brackets.

TA B L E  3   Results from stratified analyses by hospital type

Subsample

DV = Percent giving a rating of 9 or 10 DV = Percent definitely recommending

Insurance market HHI 
coefficient

Hospital market HHI 
coefficient

Insurance market HHI 
coefficient

Hospital market 
HHI coefficient

Main model (Not stratified) (N = 25 180) 0.273	[0.127]**  −0.291	[0.160]*  0.268	[0.124]**  −0.350	[0.146]** 

Nonprofit system hospital subsample 
(N = 11 235)

0.113 [0.241] 0.060 [0.226] 0.113 [0.223] −0.053	[0.213]

Nonprofit independent hospital sub-
sample (N = 5440)

0.418	[0.195]**  −0.487	[0.299] 0.397	[0.216]*  −0.248	[0.292]

For-profit hospital subsample (N = 4191) 0.652	[0.266]**  −0.541	[0.419] 0.727	[0.271]*** ,a  −0.733	[0.386]* 

Public hospital subsample (N = 4314) 0.060 [0.263] −0.504	[0.322] −0.083	[0.279] −0.701	[0.348]** 

Notes: The main model on the first row repeats the results shown in Table 1. Regressions are weighted by the number of hospital beds and include 
hospital fixed effects. Standard errors are shown in brackets.
Abbreviations: DV, Dependent variable; HHI, Herfindahl-Hirschman Index.
aIndicates that coefficient is significantly different from comparison coefficient at the 0.05 level. The coefficients for nonprofit independent hospi-
tals, for-profits, and public hospitals are each tested against the coefficient for nonprofit hospitals in a system.
Statistical significance: ***P < 0.01, **P < 0.05, *P < 0.10.
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by 1.181 percentage points (P = 0.032) or 0.799 percentage points 
(P = 0.104).

5  | DISCUSSION AND LIMITATIONS

We find that insurance market concentration positively impacts the 
patient's experience of care, an important dimension of hospital 
quality, and that, consistent with much of the prior research, hospi-
tal concentration negatively impacts this measure of hospital quality. 
Moving from a market at the 20th percentile of insurance concentra-
tion and the 80th percentile of hospital concentration (consistent 
with 4.0 percent of the joint distribution) to a market at the 80th per-
centile of insurance and the 20th percentile of hospital concentra-
tion (consistent with 4.4 percent of the joint distribution) increases 
the patient rating score from 66.9 percent to 67.9 percent and the 
patient recommendation score from 69.7 percent to 70.8 percent. 
These changes in patient satisfaction would be consistent with mov-
ing from the 41st percentile to the 45th percentile in the distribution 
of patient rating scores across hospitals and with moving from the 
48th percentile to the 52nd percentile in the distribution of patient 
recommendation scores. We interpret these as relatively modest yet 
nontrivial direct impacts on patient experience.

Moreover, insurance market consolidation is relatively more 
beneficial to patient experience when the hospital market is more 
concentrated, and hospital market consolidation is relatively more 
detrimental to patient experience when the hospital market is less 
concentrated. This suggests that when a hospital market is not con-
centrated, other hospitals exert enough competitive pressure that 
insurance concentration has no additional impact on quality, but 
when a hospital market is concentrated (and hence has fewer com-
petitors), pressure by insurers becomes more important.

We also find that the positive association of insurance market 
concentration with patient experience is particularly pronounced 
among for-profit hospitals and independent nonprofit hospitals. This 
may suggest that these types of hospitals are more responsive to 
competitive market pressures compared to nonprofit hospital sys-
tems and public hospitals. The former, which are commonly affiliated 
with academic medical centers and generally tend to have higher pa-
tient satisfaction scores, may be more intrinsically likely to prioritize 
quality absent competitive pressure. Public hospitals tend to serve 
a different patient population and, as a result, not be as affected by 
commercial insurance market conditions.

Our analyses have several limitations. First, HCAHPS patient 
experience measures may not correlate very strongly with more 
clinically oriented quality measures, and we have a limited ability 

TA B L E  4   Results from stratified analyses by low/moderate vs. high market concentration

 DV = Percent giving a rating of 9 or 10 DV = Percent definitely recommending

Subsample
Insurance market HHI 
coefficient

Hospital market HHI 
coefficient

Insurance market HHI 
coefficient

Hospital market 
HHI coefficient

All insurance markets, all hospital 
markets (N = 25 180)

0.273 [0.127]**  −0.291	[0.160]*  0.268	[0.124]**  −0.350	[0.146]** 

All insurance markets, hospital 
HHI < 2500 (N = 16 780)

0.106 [0.153] −0.591	[0.297]**  0.164 [0.153] −0.560	[0.262]** 

All insurance markets, hospital 
HHI > 2500 (N = 8398)

0.590 [0.187]*** , a  −0.125	[0.180] 0.469	[0.178]***  −0.220	[0.164]

Insurance HHI < 2500, all hospital 
markets (N = 10 050)

0.186 [0.320] −0.082	[0.221] 0.269 [0.290] −0.179	[0.213]

Insurance HHI > 2500, all hospital 
markets (N = 15 130)

0.151 [0.128] −0.352	[0.198]*  0.120 [0.132] −0.393	[0.175]** 

Insurance HHI < 2500, hospital 
HHI < 2500 (N = 7061)

−0.276	[0.352] −0.584	[0.499] −0.001	[0.346] −0.598	[0.463]

Insurance HHI > 2500, hospital 
HHI < 2500 (N = 9719)

0.0465 [0.155] −0.442	[0.352] 0.0176 [0.160] −0.330	[0.307]

Insurance HHI < 2500, hospital 
HHI > 2500 (N = 2,989)

1.181 [0.540]** , a  0.102 [0.215] 0.799 [0.486] −0.0513	[0.221]

Insurance HHI > 2500, hospital 
HHI > 2500 (N = 5409)

0.345 [0.189]*  −0.206	[0.228] 0.282 [0.189] −0.318	[0.188]* 

Note: The main model on the first row repeats the results shown in Table 1. Regressions are weighted by the number of hospital beds and include 
hospital fixed effects. Standard errors are shown in brackets.
Abbreviations: DV, Dependent variable; HHI, Herfindahl-Hirschman Index.
aIndicates that coefficient is significantly different from comparison coefficient at the 0.05 level. Coefficients for hospital markets > 2500 are tested 
against hospital markets < 2500, coefficients for insurance markets > 2500 are tested against insurance markets < 2500 and the high/high, low/high, 
and high/low combinations of hospital and insurance market concentration are tested against hospital and insurance markets < 2500.
Statistical significance: ***P < 0.01, **P < 0.05, *P < 0.10.
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to explore the effect on patients who rate the hospital very poorly. 
Second, consistently defining insurance and hospital markets across 
the country is a challenge. There is variation across states in how 
those regulators elected to define insurance rating areas for CCIIO. 
The Dartmouth HRRs reflect geographic markets for tertiary care 
hospitals, which are likely larger than the relevant geographic market 
for community hospitals. Furthermore, the proper utilization mea-
sure to define hospital market shares is unclear, though we used sev-
eral approaches. Finally, hospital and insurer decisions to merge or 
enter/exit a market are not random, and drawing a causal conclusion 
from our study relies on the assumption that the (unmeasured) con-
founding factors were constant over time.

Regarding the policy implications of these findings, most analy-
ses of market dynamics on provider quality focus on provider mar-
ket concentration, but we find that insurance market concentration 
also impacts this dimension of quality. As noted above, we view the 
magnitude of the effects we observe as modest but not trivial. An 
overall assessment of the effects of consolidation in insurance and 
provider markets weighs the benefits against the harms (with those 
harms largely being tied to higher insurer administrative overhead 
and higher provider prices). Our research furthers the prior evidence 
on the harms of hospital market consolidation (observed, as noted 
above, in a portion of that literature) but suggests that, at least on 
this dimension, insurance market concentration may have some ben-
efits, particularly in markets that lack robust hospital competition.
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